School ute to the completion of cytokinesis (for reviews, see [4] [5] [6] Figures 1E and 1EЈ) . Interestingly, dynamin was not detected along the entire morphological methods, we demonstrate that dynamin localizes to the spindle midzone and the subsebundle of intercellular bridge microtubules but was instead detected in regions near the midbody where the quent intercellular bridge in mammalian cells and is also enriched in spindle midbody extracts. In Caenofinal separation event would presumably occur. To further confirm the intense and interesting dynamin rhabditis elegans, dynamin localized to newly formed cleavage furrow membranes and accumulated at the staining at the intercellular bridge during cytokinesis, we tested whether a second pan-dynamin antibody made to midbody of dividing embryos in a manner similar to dynamin localization in mammalian cells. Further, dya distinct peptide, MC-64, could also detect dynamin at this structure. Indeed, similar dynamin staining of the namin function appears necessary for cytokinesis, as C. elegans embryos from a dyn-1 ts strain [9], as well intercellular bridge was also observed with this second antibody ( Figure 2A) . As an additional control, Clone 9 as dynamin RNAi-treated embryos, showed a marked defect in the late stages of cytokinesis. These findings cells were stained with preimmune serum, which did not stain the intercellular bridge (data not shown). Next, indicate that, during mitosis, conventional dynamin is we tested whether dynamin localized to all microtubule recruited to the spindle midzone and the subsequent bundles or specifically to the microtubule bundles comintercellular bridge, where it plays an essential role in prising the intercellular bridge. To this end, Clone 9 cells the final separation of dividing cells.
sectioned, and stained with pan-dynamin antibodies (MC-63 or MC-64/MC-65) or control preimmune serum. Consistent with the immunofluorescence data, dynamin was detected along or near midbody microtubules during early telophase as the furrow ingressed ( Figure 2D and data not shown) and at the electron-dense matrix of the midbody ( Figure 2E ). As a control, sections stained with preimmune serum did not lead to any specific labeling of the intercellular bridge ( Figure 2F ).
To support our morphological observations, we next tested whether an enrichment of dynamin in the intercellular bridge could be detected by Western blot analysis. CHO cell extracts were obtained from both Taxoltreated interphase cells and synchronized cells in the late stages of cytokinesis [12] [13] [14] . These extracts were subjected to SDS-PAGE, followed by Western blotting with anti-dynamin and anti-␣-Tubulin antibodies ( Figure  1F dynamin in cytokinesis in mammalian cells. To test if interference (RNAi) and use of a temperature-sensitive dynamin mutant, dyn-1(ky51) [9] . By immunostaining dynamin played a role in cytokinesis in other eukaryotes that were more amenable to genetic manipulation, we early embryos with an antibody specific for the C. elegans dynamin homolog, we first showed that the C. used the nematode C. elegans [15] . In this organism, disruption of dynamin function was possible by two elegans homolog to conventional dynamin localized to mitotic spindles [9] . During metaphase/early anaphase, means: knockdown of gene expression through RNA Figures 3C-3E ) and accumulated at became concentrated equatorially and also localized along spindle microtubules ( Figure 3B) in a manner simi- the midbody as the embryos progressed through the early and late stages of cytokinesis ( Figures 3D and 3E) . strikingly, a complete regression of the cleavage furrow occurred 3-4 min after an apparently normal spindle Treatment of C. elegans embryos and gonads with dyn-1 RNAi resulted in a depletion of dynamin staining, as and furrow had formed. In six out of nine embryos from temperature-shifted mothers, late-stage cytokinesis deobserved by immunofluorescence staining (Figures 3GЈ  and 3IЈ) , indicating that the dynamin gene was targeted fects were discovered in which the furrow was allowed to ingress completely but was then aborted (Figures by using RNAi and that dynamin protein expression was reduced. In addition, this observation supports the
is multinucleate (asterisks). (M-O) Nomarski images show top (top image) and midfocal planes (bottom image). (M) Germline nuclei are situated at the periphery of the gonad at the midfocal plane in wild-type gonads, and the rachis is devoid of germline nuclei. (N) In the dyn-1(ky51) mutant gonad, germline nuclei (arrows) have fallen into the rachis or common cytoplasm of the gonad. (O) As in

4E-4H and Movie 2 [for Movie 2, see the Supplementary Material available with this article online]). specificity of the dynamin antibody used in this study.
Cytokinetic Defects in Temperature-Sensitive Depletion of Dynamin with RNAi Blocks the Late Phase of Cytokinesis in C. elegans dyn-1 C. elegans Embryos After establishing that dynamin localizes to the midbody
To further confirm the temperature-sensitive cytokinesis defect observed in the dyn-1(ky51) C. elegans strain, in C. elegans embryos in a manner similar to that in mammalian cells, we next tested for functional defects we performed RNAi experiments to deplete embryos of dynamin. The C. elegans dynamin gene, dyn-1, correin cytokinesis as a result of altered dynamin function. For these studies, we used a dynamin temperature-sensitive sponds to the C02C6.1 gene and is the only dynamin present in worms; thus, this gene was targeted by using mutant strain of C. elegans, dyn-1(ky51) [9] . In previous studies, it was noted that, after a long period at the RNAi as described previously [16] . Injection of dsRNA produced several cytokinetic defects at 24-36 hr after restrictive temperature (25ЊC), the dyn-1(ky51) animals had an increase in embryonic lethality and sterility, as injection, and, during these times points, 100% embryonic lethality was also observed. RNAi fusion and fission are likely to be generated through direct interactions with the mitotic cytoskeleton. Re-
